The cerebro-hepato-renal (Zellweger) syndrome. Impaired de novo biosynthesis of plasmalogens in cultured skin fibroblasts.
In tissues of patients with the cerebro-hepato-renal (Zellweger) syndrome the plasmalogen content is very low. In order to study the biosynthesis of plasmalogens, skin fibroblasts of Zellweger patients, controls and heterozygotes, and amniotic fluid cells of controls were cultured in a medium supplemented with [1-14 C]hexadecanol or 1-O-[9,10-3H2]octadecylglycerol. The incorporation of 14C-label into the alkenyl moiety of plasmalogens was strongly reduced in Zellweger patients as compared to controls. The low concentration of 14C-labeled plasmalogens was not compensated for by an elevated levels of 14C-labeled alkyl phospholipids. Hexadecanol was partly oxidized to fatty acid in all cell lines and the incorporation of 14C-labeled fatty acid into phospholipids was comparable for patients and controls. [3H]Alkylglycerol was incorporated into plasmalogens with the same efficiency in Zellweger patients as in controls. These results indicate that only the reaction(s) involved in the introduction of the ether bond in the process of plasmalogen synthesis are deficient in Zellweger patients. The results also suggest that the hexadecanol incorporation patterns can be used for the (prenatal) diagnosis of the Zellweger syndrome.